A survey of expressed tRNA genes in the chromosome I of Arabidopsis using an RNA polymerase III-dependent in vitro transcription system.
Eukaryotic tRNA genes are transcribed by RNA polymerase III. These tRNA genes are generally predicted using computer programs, and 620 tRNA genes in the Arabidopsis thaliana genome are currently annotated. However, no effort has been made to assay whether these predicted tRNA genes are all expressed, because it has been difficult to assay by routine in vivo methods. We report here a large-scale tRNA expression assay of predicted Arabidopsis tRNA genes using an RNA polymerase III-dependent in vitro transcription system developed by our group. DNA fragments including an annotated tRNA gene each were amplified by PCR and the resulting linear DNA was subjected to in vitro transcription. The addition of poly(dA-dT).poly(dA-dT) enhanced activity significantly and reduced background. The 124 predicted tRNA genes present in the Arabidopsis chromosome I were examined, and transcription activity and transcript stability from individual genes were determined. These results indicated that eight annotated genes are not expressed. Based on previous reports on pseudo-tRNA genes (e.g., Beier and Beier, Mol. Gen. Genet. 1992; 233: 201-208) and the present results, we estimated that 16% or more of the annotated tRNA genes in the chromosome I are not functional.